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Amendments to the Claims 

This listing of Claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

1. (currently amended) A substrate provided with a layer of aligned fine particles, 

wherein an organic coating film bonded to a surface of the fine particle is formed on the 
surface of the fine particle, 

an organic coating film bonded to a surface of the substrate is formed on the surface of 
the substrate, aad 

the organic coating film on the surface of the fine particle is bonded to the organic 
coating film on the surface of the substrate, whereby the fine particles are immobilized and 
aligned on the substrate^ 

each of the organic coating film bonded to a surface nf> e fine particle and the organs 
coating film bonded to a surface of the substrate is a monomole c ular film havin g * finigtionaj 
group, and 

the fine particles are aligned on the substrate h v chemical bondi ng between the WHnnsi 
proup of the monomolecular film fived to the fine nartirle and the fiinefin nal group of the 
monomolecular film fixed to the substrate, 

2. (original) The substrate provided with a layer of aligned fine particles according to claim 1, 
wherein an alignment of the fine particles is a single layer of an assembly film. 

3. (original) The substrate provided with a layer of aligned fine particles according to claim 1, 
wherein the fine particles are aligned in form of accumulated layers, and the fine particles are 
bonded to each other and immobilized. 

4. (original) The substrate provided with a layer of aligned fine particles according to claim 1, 
wherein an average diameter of the fine particles is in a range from 0.5 nm or more to 50 nm or ' 
less. 
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5. (original) The substrate provided with a layer of aligned fine particles according to claim 1 , 
wherein at least one of the organic coating film on the surfaces of the fine particles and the 
organic coating film on the surface of the substrate is a self-assembling film. 

6. (original) The substrate provided with a layer of aligned fine particles according to claim 1, 
wherein the fine particles are patterned and aligned on the surface of the substrate. 

7. (original) The substrate provided with a layer of aligned fine particles according to claim I, 
wherein the fine particles are aligned in a concave portion of a concave and convex pattern 
formed on the surface of the substrate. 

8. (original) The substrate provided with a layer of aligned fine particles acconiing to claim 7, 
wherein a width of the concave portion is not less than five times and not more than 30 times the 
average diameter of the fine particle. 

9. (original) The substrate provided with a layer of aligned fine particles according to claim 1, 
wherein the organic coating film on the surface of the fine particle is bonded to the organic 
coating film on the surface of the substrate with at least one binding selected from the group 
consisting of covalent bonding, ion bonding, coordinate binding and intermolecular force 
binding. 

10. (original) The substrate provided with a layer of aligned fine particles according to claim 1, 
wherein the fine particles are at least one selected from the group consisting of metal, metal 
oxide, semiconductor, an amphoteric element, amphoteric element oxide, and resin. 

1 1 . (original) The substrate provided with a layer of aligned fine particles according to claim 1, 
wherein the fine particles are fine magnetic particles. 

12. (original) The substrate provided with a layer of aligned fme particles according to claim 1, 
wherein 
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the substrate is formed of at least one material selected from the group consisting of 
metal, metal oxide, semiconductor, an amphoteric element, amphoteric element oxide, and resin. 

13. (withdrawn) A method for producing aligned fine particles on a substrate comprising: 

forming an organic coating film on a surface of the individual fine particle, 

forming an organic coating film on a surface of the substrate, and 

allowing the organic coating film on the surface of the fine particle to be in contact with 

the organic coating film on the surface of the substrate to form a bond between the two organic 

coating films. 

14. (withdrawn) The method for producing aligned fine particles according to claim 13, 

wherein the process of forniing a bond between the organic coating film on the surface 
of the fine particle and the organic coating film on the surface of the substrate comprises: 

irradiating the organic coating film formed on the substrate to form a chemically 
reactive group in the organic coating film in the irradiated portion, and 

forming a chemical bond with the organic coating film on the surface of the fine 

particle. 

15. (withdrawn) The method tor producing aligned fine particles according to claim 13, 

wherein the process of forming a bond between the organic coating film on the surface 

of the fine particle and the organic coating film on the surface of the substrate comprises: 
irradiating the organic coating film formed on the substrate, 

removing the organic coating film in the irradiated portion and forming a chemical bond 
between the organic coating film in a remaining portion on the surface of the substrate and the 
organic coating film on the surface of the fine particle. 

16. (withdrawn) The method for producing aligned fine particles according to claim 13, 

wherein the process of forming a bond between the organic coating film on the surface 
of the fine particle and the organic coating film on the surface of the substrate comprises: 

irradiating partially the organic coating film formed on the surface of the substrate to 
form a chemically reactive group in the organic coating fiJm in the irradiated portion to form a 



4 

PAGE 5120 1 RCVD AT 111612004 4:32:16 PM [Eastern Standard Time] 1 SVR:USPT0-EFXRMI2 1 DNIS:8729306 * CSID:61 23329081 1 DURATION (mm-ss):07-52 



JAN-16-04 03:31PM FRCM-Werchant ft Gould 2 



6123329081 



T-167 P. 006/020 F-825 



Response to Office Action of 10/16/2003 
AppLNo. 10/055,667 

chemical bond with the organic coating film on the surface of the fine particle, thereby aligning 
the fine particles only in the energy ray irradiated portion, 

irradiating a second portion that had not been irradiated anew to form a chemically 
reactive group in the organic coating film in the irradiated second portion, and 

allowing a different type of fine particles from the fine particles constituting the firstly 
formed aligned fine particles to be in contact with the surface of the substrate to form a chemical 
bond with the organic coating film on the surface of the fine particle. 

1 7. (withdrawn) The method for producing aligned fine particles according to claim 13, 

wherein the process of forming a bond between the organic coating film on the surface 
of the fine particle and the organic coating film on the surface of the substrate comprises: 

irradiating the organic coating film formed on the surface of the substrate to form a 
chemicaDy reactive group in the organic coating film in the irradiated portion to form a chemical 
bond with the organic coating film on the surface of the fine particle, thereby forming aligned 
fine particles in the energy ray irradiated portion, and 

irradiating a second portion that had not been irradiated to form a chemically reactive 
group in the organic coating film in the second irradiated portion, and allowing a same type of 
fine particles as the fine particles constituting the firstly formed aligned fine particles to be in 
contact with the surface of the substrate to form a chemical bond with the organic coating film 
on the surface of the fine particle, thereby aligning the fine particles in accordance with a two- 
dimensional shape of the first irradiated portion. 

18, (withdrawn) The method for producing aligned fine particles according to claim 13, 

wherein a disk-shaped substrate is used as the substrate, and the organic coating film is 
first irradiated along a circumference of a concentric circle sharing a center of the disk, thereby 
aligning the fine particles along the circumference. 

19. (withdrawn) The method for producing aligned fine particles according to claim 13, 

wherein the process of forrning a bond between the organic coating film on the surface 
of the fine particle and the organic coating film on the surface of the substrate comprises: 
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irradiating the organic coating film formed on the surface of the substrate, removing the 
organic coating film in the irradiated portion and forming a chemical bond between the organic 
coating film in a remaining portion on the surface of the substrate and the organic coating film 
on the surface of the fine particle, thereby forming a structure comprising fine particles in a 
portion that is not irradiated, and 

fonmng a structure comprising an organic coating on the substrate of the substrate 
again, and allowing a different type of fine particles from the organic coating film newly formed 
on the surface of the substrate and the fine particles constituting the firstly formed fine particle 
layer to be in contact with the surface of the substrate to form a chemical bond with the organic 
coating film on the surface of the fine particle. 

20. (withdrawn) The method for producing aligned fine particles according to claim 13, 

wherein the process of foranng a bond between the organic coating film on the surface 
of the fine particle and the organic coating film on the surface of the substrate comprises: 

irradiating the organic coating film formed on the surface of the substrate, removing the 
organic coating film in the irradiated portion and forming a chemical bond between the organic 
coating film in a remaining portion on the surface of the substrate and the organic coating film 
on the surface of the fine panicle, thereby forming aligned fine particles in a portion that is not 
irradiated, and 

fonning a structure comprising an organic coating firm on the substrate of the substrate 
again, and allowing a same type of fine particles as the organic coating film newly formed on the 
surface of the substrate and the fine particles constituting the firstly formed fine particle layer to 
be in contact with the surface of the substrate to form a chemical bond with the organic coating 
film on the surface of the fine particle, thereby ahgning the fine particles in accordance with a 
two-dimensional shape of the irradiated portion. 

21. (withdrawn) The method for producing aligned fine particles according to claim 13, 

wherein the process of forming a bond between the organic coating film on the surface 
of the fine particle and the organic coating film on the surface of the substrate comprises: 

allowing the organic coating film formed on the surface of the substrate to be in contact 
with the organic coating firm formed on the surface of the fine particle to form a chemical bond, 



6 

PAGE 7120 * RCVD AT 1/1U2004 4:32:16 PM [Eastern Standard Time] ' SVR:USPT0-EFXRF-1/2 1 DN1S:8729306 1 CSID:6123329081 1 DURATION (mnvss):07-52 



JAN-1 6-04 *03:32PM FROM-Merchant & Gould Z 6123329081 T-167 P. 008/020 F-625 

Response tp Office Action of 10/16/2003 
AppI.No. 10/055,667 

polymerizing the organic coating film formed on the surface of the fine particle to 
increase an molecular weight of the organic coating film. 

22. (withdrawn) The method for producing aligned fine particles according to claim 13, 

wherein the organic coating film on the surface of the fine particle is bonded to the 
organic coating film on the surface of the substrate with at least one binding selected from the 
group consisting of covalent bonding, ion bonding, coordinate binding and intermolecular force 
binding. 

23. (withdrawn) The method for producing aligned fine panicles according to claim 13, 

wherein the organic coating film is a monomolecular film or a polymerized film formed 
using a monomolecular film as a starting material. 

24. (withdrawn) The method for producing aligned fine particles according to claim 23, 

wherein the monomolecular film is a self-assembling film, and formed of molecules 
comprising at least one reactive group selected from the group consisting of a thiol group, a 
chlorosilane group, a coordinate binding group, an isocyanate group and an alkoxysilane group. 

25. (withdrawn) The method for producing aligned fine particles according to claim 14, 

wherein the irradiation is at least one selected from the group consisting of ultraviolet 
rays, far ultraviolet rays, X-rays, gamma rays, electron rays, and excited plasma. 

26. (withdrawn) A method for producing a magnetic recording medium on a substrate 
comprising: 

forming an organic coating film on a surface of a fine magnetic particle, 
forrning an organic coating film on a surface of the substrate, 

allowing the organic coating film on the surface of the fine magnetic particle to be in 
contact with the organic coating film on the surface of the substrate to form a bond between the 
two organic coating films, and 

perfoirning a heat treatment to the fine magnetic particles to increase a coercive force of 
the fine magnetic particle. 
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27. (withdrawn) The method for producing a magnetic recording medium according to claim 
26, wherein before the process of forming the organic coating film on the surface of the 
substrate, a soft magnetic thin film layer is formed on the substrate by vapor phase rapid 
quenching. 



28. (withdrawn) The method for producing a magnetic recording medium according to claim 
26, wherein a protective layer further is formed on the surface of the fine magnetic particle layer. 

29. (withdrawn) The method for producing a magnetic recording medium according to claim 
26, wherein particles of the fine magnetic particles have a diameter of 3 nm or more and 50 nm 
or less. 

30. (withdrawn) The method for producing a magnetic recording medium according to claim 
26, wherein the fine magnetic particles are at least one alloy selected from the group consisting 
of a FePt alloy and a CoPt alloy. 



3 1 . (withdrawn) The method for producing a magnetic recording medium according to claim 
26, wherein the magnetic field is applied in a direction perpendicular to the substrate plane. 

32. (withdrawn) The method for producing a magnetic recording medium according to claim 
26, wherein the magnetic field is 1 kOe or more. 

33. (withdrawn) The method for producing a magnetic recording medium according to claim 
26, wherein the fine particles have a H 0 structure. 

34. (withdrawn) A method for producing a magnetic recording medium comprising: 

the first process of applying fine particles provided with an organic coating on their 
surfaces on a non-magnetic substrate directly or via an underlying layer, and 

the second process of performing a heat treatment to the fine particles in a magnetic field 
at a temperature of not less than a Curie temperature of the fine particles. 
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35. (withdrawn) The method for producing a magnetic recording medium according to claim 
34, wherein the magnetic field is applied from a direction perpendicular to the substrate plane. 

36. (currently amended) A magnetoresistive device, 

wherein an organic coating film is formed on a surface of a substrate, the organic coating 
film being bonded to the surface of the substrate, 

an organic coating film is formed on a surface of a fine particle, the organic coating film 
being bonded to the surface of the fine particle, 

each of the organic coating fi lm bonded to a surface of the substrate and the organic 
coating film bonded to a surface of the fi n e particle is a monomolecular film having a functional 
group* 

the fine particles are immobilized and al igned on the substrate bv chemical bonding 
between the functional group of the m onomolecular film fixed to the fine particle and the 
functional group of the monomolecula r film fixed to the substrate, and 

alipnod fin e pnrrinlpjs in whiV . h rh a fin^^^nr, m immobilized and aligned ore formod 
by bonding the organic coating film on iho surface- of tho fine particle to the organic coating film 
o n tho substrate, and 

at least a pair of electrodes for passing a current through the fine magnetic particles are 
formed to change an electrical resistance between the electrodes by an external signal magnetic 
field. 

37. (currently amended) A magnetoresistive head comprising a magnetoresistive device and a 
shield provided outside the magnetoresistive device, 

wherein an organic coating film is formed on a surface of a substrate, the organic coating 
film being bonded to the surface of the substrate, 

an organic coating film is formed on a surface of a fine particle, the organic coating film 
being bonded to the surface of the fine particle, 

each of the organic coating film bonded to a surfa ce of the substrate and the orp smm 
coating , film fronted to a surface of the fine p article is a monomolecular film having a functional 
group. 
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the fine particles are immobilized and aligned on the substrate by chemical bonding 
between the functional group of the monomolecular film fixed to the fine particle and the 
functional group of the monomolecular film fixed to the substrate. 

aligned fino partioloa in which the fine partiolos aro immobilized and aligned aro formed 
by bonding - the organic coating film on tho rarfaae of th e fin e parriolo to tho organic coating film 
on the Gurfaco of th e substrat e , - 

at least a pair of electrodes for passing a current through the fine magnetic particles are 
formed to change an electrical resistance between the electrodes by an external signal magnetic 
field, and 

the shield is provided for preventing a magnetic field other than the signal magnetic 
field from entering the magnetoresistive device. 

38. (currently amended) A magnetoresistive head comprising a magnetoresistive device and a 
yoke provided outside the magnetoresistive device, 

wherein an organic coating film is formed on a surface of a substrate, the organic coating 
film being bonded to the surface of the substrate, « ■ 

an organic coating film is formed on a surface of a fine particle, the organic coating film 
being bonded to the surface of the fine particle, 

each of the organic coatin g film bonded to a surface of the substrate and the 
organic coating film bonded to a surface of the fine particle is a monomolecular film having a 
functional group, 

the fine particles are immobilized and aligned on the substrate bv chemical bonding 
between the functional group of the monomolecular film fixed to the fine particle and the 
functional group of the monomolecular film fixed to the substrate. 

a l ign e d fine partioloo in which th e fine portioloo ar e irmnobilizod and align e d are formod 
by bonding tho organic coating film on th e surface of tho fin e particle to tho organic coating film 
on tho surfaco of the substrate ? 

at least a pair of electrodes for passing a current through the fine magnetic particles are 
formed to change an electrical resistance between the electrodes by an external signal magnetic 
field, and 

the yoke is provided for guiding the signal magnetic field to the magnetoresistive device. 
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39. (currently amended) A semiconductor device comprising a barrier layer serving as a tunnel 
barrier layer provided on a semiconductor substrate, 

wherein an organic coating film is formed on a surface of the barrier layer, the organic 
coating film being bonded to the barrier layer, 

an organic coating film is formed on surfaces of fine particles, the organic coating film 
being bonded to the surfaces of the fine particles, 

e ach of the organic coating film bonded to the surface of the barrier I aver and the organic 
coating film bonded to the surfaces of the fin e particles is a monomolecular film havin g a 
functional group. 

the fine particles are immobilized and aliened on t he barrier laver bv chemical hondin P 
between the functional group of the monomolecular film fixed to the sur f aces of the fine 
particles and the functional group of the mon omolecular film fixed to the surface of the hnrnor 
layek 

aligned fine parttoloQ in whioh th* finn pa y tieies nr» immobilized and ali g n e d ore f or m e d 
by bonding th e organic oonrinpr film nn thn r^t-f^ T ^ f mp rnTt ] r ] m t 0 m0 0 T5 ^ C co at i ng 
■ film on the surface of tho barrier layer, 

the semiconductor device comprising an electrically insulating layer provided on the 
barrier layer and the fine particle layer. 



40. (currently amended) A semiconductor memory device having an insulating gate 
semiconductor (MIS) type transistor structure comprising a barrier layer serving as a tunnel 
barrier layer between a gate insulating film of the MIS type transistor structure and a 
semiconductor substrate, the barrier layer provided on the semiconductor substrate, 

wherein an organic coating film bonded to a surface of the substrate is formed, 
an organic coating film is formed on surfaces of fine particles, the organic coating film 
being bonded to the surfaces of the fine particles, 

each of the organic coating film bonded to a sur face of the substrate and the nr flamV. 
coating , film bonded to the surfaces of the fine particles is a monomolecular film fraying g 
functional group, a nd 
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the fine particles are immobilized and aligned on the substrate bv chemical bondin g 
between the functional gro up of the monomolecular film fixed to the fine particles and rhe * 
functional group of the monomolecular film fixed to the substrate 

and aligrmrf finn paafeks in n^ii tu« p^efeg ir f1 T mmo h ili~nd nn d aiiyiod are 
forme d on the surface of the barrier layer by hnTiHinr; fee eggaaie anting film on th e surface of 
the surfaces of the f i n e particlos to the organic coating film on the ourfaoo of the pubctrato . 



41. (withdrawn) A method for controlling a crystal orientation of fine particles, wherein in a 
process for ordering fine particles comprising a random alloy, a crystal orientation is controlled 
by applying a magnetic field at a temperature of a Curie temperature or more. 

42. (withdrawn) The method for controlling a crystal orientation of fine particles according to 
claim 41, wherein the fine particles have a diameter of 3 nm or more and 50 nm or less. 

43. (withdrawn) The method for controlling a crystal orientation of fine particles according to 
claim 41, wherein the magnetic field is 1 kOe or more. 

44. (withdrawn) The method for controlling a crystal orientation of fine particles according to 
claim 41 , wherein the fine particles have a Llo structure. 

45. (withdrawn) The method for controlling a crystal orientation of fine particles according to 
claim 41, wherein the fine particles are made of FePT or a CoPt alloy. 

46. (withdrawn) A method for aligning fine particles, wherein the fine particles provided with 
an organic coating film on their surfaces are aligned in a concave portion in a concave and 
convex partem formed on a surface of a substrate. 

47. (withdrawn) The method for aUgning fine particles according to claim 46, wherein the 
fine particles provided with the organic coating film have a diameter of 1 nm or more and 50 nm 
or less. 
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48. (withdrawn) The method for aligning fine particles according to claim 46, wherein the 
concave and convex partem has a cycle of a length of not less than five times and not more than 
30 times the diameter of the fine particles. 

49. (withdrawn) A method for producing a magnetic recording medium on a substrate 
comprising: 

forming a soft magnetic thin film layer on the substrate by vapor phase rapid quenching, 

forming an organic coating film on a surface of a fine magnetic particle, 

forming an organic coating film on a surface of the substrate, 

allowing the organic coating film on the surface of the fine magnetic particle to be in 

contact with the organic coating film on the surface of the substrate to form a bond between the 

two organic coating films. 

50. (withdrawn) The method for producing a magnetic recording medium according to claim 
49, wherein a protective layer further is formed on the surface of the fine magnetic particle layer. 

5 1 . (withdrawn) The method for producing a magnetic recording medium according to claim 
49, wherein particles of the fine magnetic particles have a diameter of 3 nm or more and 50 nm 
or less. 

52. (withdrawn) The method for producing a magnetic recording medium according to claim 
49, wherein the fine magnetic particles are at least one alloy selected from the group consisting 
of a FePt alloy and a CoPt alloy. 

53. (withdrawn) The method for producing a magnetic recording medium according to claim 
49, wherein the magnetic field is applied in a direction perpendicular to the substrate plane. 

54. (withdrawn) The method for producing a magnetic recording medium according to claim 
49, wherein the magnetic field is 1 kOe or more. 
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55. (withdrawn) The method for producing a magnetic recording medium according to claim 
49, wherein the fine particles have a Ll 0 structure. 
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